Acquisition of gross motor skill is a natural developmental process for children. This aspect of human development increases with one's chronological age, irrespective of any developmental conditions. The purpose of this study was to assess the level of gross motor skill development among pre-and early school-aged children with motor disability. A total of 315 hearing-impaired pre-and early school male children in peninsular Malaysia participated in this study. Gross motor development was determined via Ulrich's Test of Gross Motor Development. Overall findings revealed significant differences among pre-and early school gross motor development in terms of locomotors and object manipulation skills. However, significant difference was not observed when both the locomotor and object manipulation skill scores were analyzed based on the Gross Motor Development Quotient (GMDQ) index. Such result indicated that the differences observed for both locomotor and object manipulation skills among pre-and early school-aged children were age-related consequences. However, the absence of significant difference in terms of GMDQ revealed that the differences were not in accordance to improvements that should be observed with increased chronological age.
Introduction
Gross motor skill development among pre-and early school children is a major indicator for their potential to acquire more complex motor skills when they reach physical maturity. This aspect of development is assessed through the performance of selected generic gross motor skills. Gross motor skill refers to the ability to use major muscles groups to perform organized joint movements like walking, running, throwing, jumping, climbing and catching (Williams, 1983) . Children ages six to nine years old undergoing normal stages of development would develop reasonable eye-hand and eye-leg coordination to enable them perform fundamental motor actions, such as throwing, catching and hitting with correct coordination, respective of chronological age. These fundamental motor actions represent the foundation to a child's ability to perform more complex motor patterns during the later stages of their motor development (Goodway, Crowe, & Ward, 2003) .
Gross motor development improves as children's age increase. The critical issue is whether improvements observed in gross motor skills are in accordance to the improvements that should be observed during a specific age. Here, the level of general development of gross motor skills during pre-and early school periods may also serve as an indicator to a child's cognitive development (Piek et al., 2008) . Children at this stage spend most of their time participating in spatial orientation activities and interacting within the environment through movements like crawling, rolling, walking, and jumping. This stage of development is critical because during this period, the human biological systems are very sensitive to changes. Hence, motor skill development that progresses in tandem with chronological age may provide a reliable predictor of a child's capacity to undergo mainstream education successfully (Roebers et al., 2014) .
It is widely acknowledged that progression of motor skill development among motor-disabled children displays significant delays in terms of the biological-chronological age continuum. Children with motor disabilities refer to children who face limitations in mobility to perform their daily living activities. During pre-and early school years, motor-disabled children can be categorized into two groups, which are: (i) children who are at higher risk of failing school, and (ii) children who are disabled based on an act or law in a country (Lerner, Lowerthali, & Egan, 1998 Vol. 7, No. 13; children with hearing disability in pre-schools and early schools in Malaysia. We hypothesized that normal patterns for skill development of locomotors and object manipulation will be observed across all age groups in this study, with expected proficiency displayed among the older age groups.
Methodology
This study employed an ex post facto design. Levels of gross motor development were compared on the basis of chronological age, and their schooling year. Ulrich's Test of Gross Motor Development (Ulrich, 1985) was used to assess gross motor development. The reliability of Ulrich Test of Gross Motor Development is r = 0.96-0.97. The Ulrich Test of Gross Motor Development used in this study is based on the first version, which includes two aspects of gross motor skills, as follows: seven items of locomotors skills, and five items of object manipulation skills (Ulrich, 1985) . This test is sensitive towards gross motor performance among children aged between three to ten years old. The 1985 version of this instrument was chosen over the 2001 version (Ulrich, 2001 ) because of the inclusion of skipping component, whereas the later version replaced the skipping component with underhand roll. Assessment of skipping skill is crucial among children with impaired hearing. Skipping emphasizes balance and general dynamic coordination, and hearing-impaired children reported deficits in these motor aspects are well-documented (e.g., Butterfield, 1986; Savelsbergh et al., 1991; Siegel, Marchetti & Tecklin, 1991; Gheysen, Loots, & Waelvelde, 2007) . These aspects necessitated the utilization of the earlier version of the instrument.
Sample and Implementation
A total of 315 hearing-impaired male children, aged between six to 10 years old from various ethnic groups and from different states in Peninsular Malaysia were recruited for this study. Here, the general categorization of hearing impairment was on the basis of the children's enrolment in national institutions for individual with hearing disability. Ulrich's Test of Gross Motor Development distinguishes the standard scores conversion from the raw scores among males and females for object manipulation skills. Determination of GMDQ scores dependent upon these standard scores. Therefore, separate analyses for male and female gross motor performances will be required. It is the specific intent of this report to evaluate gross motor performance of male children only.
Data collection was assigned according to zones, as indicated in Table 1 . All preschool participants in this study were enrolled in private schools for special children, whereas the early school participants were enrolled in public special schools for children with hearing disability. School and parental consent was obtained from all participants. Participation in this study was on voluntary basis. Participants were required to complete the locomotors skills protocol before proceeding to the object manipulation skills. For each test item, participants' motor performance were assessed according to specific criteria associated to the particular gross motor skill (refer to Ulrich [1985] for more detailed information regarding assessment criteria). The skills tested in each item will be demonstrated to the participants before allowing them to undergo the test. Participants were accorded two trials to complete each skill before their performance is assessed and recorded. Performance scores were based on the better trial of the two. Apart from motor performance, demographic data such as type of intervention that each child is undergoing for their hearing disability, and type of schooling, were also collected from all participants in the study. Such demographic data may provide certain insights with regards to the participants' social aspects, but is not deliberated in this report.
Data Collection Procedure
Performance scores were assessed based on the stated criteria for each test item. A score of 1 will be given for each criterion where the movement of the child meets the stated criteria. Sets of criteria vary according to test items. Raw scores were also subjected to standard scores transformation for the purpose of obtaining GMDQ. Tables 2-5 indicated the transformation of raw scores to standard scores, and from the standard scores to Raw scores were transformed into standard scores based on participants' age (see Tables 3 and 4 ). For example, if an eight-year-old participant scored 18 points on locomotors skills test, then his standard score would be five. Similarly, if he scored 12 points on object manipulation skills test, the corresponding standardised score will be six. From these examples, the total standardized score for this participant would be 11. Finally, based on Table 5 , the corresponding GMDQ score for this participant is 73. 
Data Analysis
Standardized locomotors skills, object manipulation and GMDQ scores were described using mean and standard deviation. Data were subjected to Kalmogorov-Smirnov and Hartley F max tests to ensure assumptions of normality and homogeneity of variance were not violated. One-way ANOVA and Fisher's LSD post hoc were conducted to explore differences that might exist between the age groups in terms of the three mentioned parameters. For all comparisons, significance level was predetermined at 95% level. Effect sizes were determined via omega squared (ω 2 ) calculation. Table 6 summarizes the mean and standard deviation for locomotor skills scores. Mean scores for locomotors skills increased with age, and one way ANOVA test indicated that these score increments across age groups were significant [F(4, 310) = 10.726, p < .05]. Post hoc analysis revealed that locomotors skills scores for six and seven year old children were not significantly different, but the locomotors skill scores for children aged eight, nine and ten were significantly higher compared to the six year olds (p < .05).
Results

Locomotor Tests Results
Owing to the large effect size, we safely concluded that notable locomotors skills improvement for male Malaysian hearing-impaired children only occur during the later stage of their early school years. Table 9 summarizes the mean and standard deviation for object manipulation skills scores. The same pattern of results was observed for object manipulation skills test scores. As per locomotors scores, mean scores for the object manipulation skills increased with age. One-way ANOVA yielded significant difference for the performance increase across age groups [F(4, 310) = 11.742, p < .05]. However, post hoc analysis revealed only the standardized mean scores of nine and ten year old children were significantly different from the six year old group (p < .05). This finding did not replicate the development trend observed in locomotors skills. Here, significant object manipulation skills improvement for Malaysian hearing-impaired male children occur at a much later stage of the early school period, as compared to age-based improvements evidenced in locomotors skills. Table 12 summarizes the mean and standard deviation for GMDQ scores. Analysis of the GDMQ revealed that the mean scores were not significantly different between children ages six till ten [F (4, 310) = 1.206, p > 0.05]. This finding is most critical as it indicated that differences found in the locomotors and object manipulation skills scores earlier were due to physical growth that normally accompanies age-related developmental changes. GMDQ index represents the expected level of gross motor skill that corresponds to increase in chronological age. Hence, the non-significant finding here further suggests that normal level of gross motor development pattern was not observed among pre-and early school Malaysian hearing-impaired male children.
GDMQ Results
Discussion and Conclusion
Overall, this study aimed to determine the gross motor developmental levels of Malaysian male children with hearing impairment during their preliminary schooling period. GDMQ, which represents a composite index for fundamental locomotors and object manipulation skills, was used to assess and compare gross motor development levels between pre-school children and early primary school children. The intention for such assessment and comparison is to gather certain insights with regards to the role of preschool and early school institutions in facilitating gross motor development of the said population. Here, the findings should provide specific direction with regards to the manner we should proceed to further the research pertaining equal opportunity education for the disabled population. Potential benefit of this study is three-fold. Firstly, the focus of evaluation for these children is primarily on language development. Thus, to minimize the adverse effects on normal development of hearing disorders, it is crucial to carry out screening procedures assessing balance and motor deficits which enable early detection of these dysfunctions. Secondly, it is pertinent to re-evaluate gross motor functions of hearing-impaired children during the course of their pre-and early school years in order to assure proper early intervention. Finally, the need to determine gross motor development levels in these children is important as a reference point for future studies that attempt to evaluate the effectiveness of the Special Education in the National School system, specifically the Physical Education curriculum.
On the gross motor development aspect, this study found that mean GDMQ scores of Malaysian hearing impaired male children aged six years old recorded higher values compared to children ages seven to 10. Though statistically not significant, the lack of increment of GDMQ scores from children ages six to 10 allowed the following conclusion: (i) physical growth, that come with structural changes, does influence locomotors and manipulative skills among children with hearing impairment; (ii) the lack of significant difference on GDMQ scores between children aged six to 10, but the significant increases in the locomotors and object manipulation skills scores observed in this study implies that the developmental milestone in this population was purely a consequence of physical changes that accompany the increase in chronological age; (iii) gross motor developmental milestone observed among children with hearing impairment in this study hinted that these children did not develop according to their chronological age, and (iv) findings from this study indicated that to a certain extent, the Special Education physical education curriculum practiced in Malaysian public schools does not facilitate gross motor development in accordance to changes in chronological age among children with hearing impairment. Main finding from this study revealed that normal patterns of gross motor development was not evident among pre-school and early primary school hearing impaired male children in public schools. This finding is consistent with a previous study that found children with special needs deprived of necessary www.ccsenet.org/ies
International Education Studies Vol. 7, No. 13; interventions, did not experience gross motor development in line with their chronological age (Rine et al., 2004) .
The main finding of this study supported the perceived lack of emphasis on gross motor development among early primary school children with hearing impairment in the Malaysian public school system. A further study is warranted to determine whether such lack of emphasis may be due to: (i) the non-existence of a systematic and uniformed physical intervention programmes in the national public schools for children with hearing impairments, (ii) lack of effective intervention programmes for children with special hearing needs in the national public school for special education, or (iii) whether the lack of intervention programmes, or the lack of proper implementation of planned intervention programmes at public schools, may be due to the teachers' lack of training to offer necessary intervention that assures hearing-impaired children's' gross motor skills develop in accordance to their chronological age (e.g., Goodway & Branta, 2003) . Further, the focus for children with hearing impairments traditionally focuses on language acquisition. Therefore, opportunities are rather scarce for hearing impaired children to participate in systematic physical education activities (e.g., Gheysen et al., 2007; Rajendran & Roy, 2011) . Regular well-planned physical activity participation to advocate active lifestyles is critical to ensure children with hearing impairment will experience normal patterns of gross motor development (e.g., Barnett, van Beurden, & Morgan, 2009 ).
In summary, among the main objectives of Malaysian National Education Policy is to nurture holistic individual, with parallel importance on development of the cognitive, psychomotor, and affective domains. The main finding of this study shows that the psychomotor objective is not met among early school male children with hearing impairment. Hence, we presumed that an evaluation of the special physical education curriculum in public national schools is overdue. We further recommend that the evaluation be qualitative in nature, in order to identify specific aspects in the teaching and learning process in special physical education that potentially hinders normal patterns of gross motor development among early school children with hearing impairment. Based on findings from this study, evaluation of gross motor development among other children under the special education curriculum in public schools (i.e., children with autism, intellectual disability, and specific learning disorders) may be warranted. This evaluation might provide sufficient grounds for policy changes and revamp of the national special education curriculum should poor levels of gross motor development are also prevalent among children with other forms of disability. If similar results are not replicated in other special needs population, a more specific study among children with hearing impairment, with inclusion of crucial demographic parameters such as ethnicity and socioeconomic background, ought to be carried out. These studies are imperative in ensuring that special needs children in public national schools are also provided the opportunity to develop as holistically as children undergoing the mainstream education.
